The sylvian fissure bifurcates posteriorly into ascending and descending rami. The diversity in the specific arrangement of these rami and in the length of a more anterior segment of the fissure, between the bifurcation point and Heschl's gyrus (segment H-B), was analyzed qualitatively and quantitatively, in both left and right hemispheres and in both males and females. Qualitatively, four basic patterns of bifurcation appeared: (A) the ascending ramus is larger than the descending one (61.25% of the cases). In half of these cases segment H-B was very short (designated as 'short H-B'). The other patterns were: (B) the descending ramus is larger than the ascending one (7.5% of the total); (C) both rami are of approximately equal size (10% of the cases); and (D) both are of approximately equal size but the ascending ramus is oriented frontally instead of caudally as in the other cases (21.25% of the cases). Type D has not been reported before, and may be considered a new variant of bifurcating rami that in many cases corresponds to what other authors have referred to as the absence of an ascending ramus. We found a biased distribution of the fissure types according to hemispheres and also sex, with type A being more common in males and in the right hemisphere, and type D more common in females and in the left hemisphere. When the two hemispheres of each subject were matched, no correspondence was observed between the fissurization pattern of one hemisphere and that of the other, indicating that fissurization develops independently in each hemisphere. Quantitative analyses confirmed these findings and showed some new relations between components of the sylvian fissure. For example, when pooling together all fissure types a negative correlation between segment H-B and the ascending ramus was observed in males but not in females. On average, segment H-B was larger on the left side while the ascending ramus was larger on the right confirming previous reports. Since earlier studies indicate that the planum temporale is larger on the left side, we suggest that the latter usually corresponds to segment H-B. However, the 'short H-B' cases described above have an unusually long and deep ascending branch, indicating that the planum temporale may run into the latter in these cases. The present classification of fissure types therefore describes a new variant of fissurization patterns in the sylvian fissure, which is asymmetrically distributed across the hemispheres and is perhaps sexually dimorphic. Furthermore, our analysis of fissure morphology and asymmetry is of direct relevance to the definition and location of the planum temporale in the sylvian fossa. Finally, our quantitative analyses are amenable to the use of morphometric techniques in the study of variability in fissurization patterns.
The human brain is functionally asymmetrical, the left hemisphere being specialized for linguistic functions and the right for visuospatial functions in the majority of right-handed people. It has also been established that left-right asymmetries in size exist in structures closely related to the posterior language (Wernicke's) area, namely the sylvian fissure and the planum temporale (Geschwind and Levitsky, 1968; Galaburda et aL, 1978; Aboitiz et al, 1992a,b) . Furthermore, a relationship has been found between the degree and direction of anatomical asymmetries and those of functional lateralization in adults (Rattcliff et aL, 1980; Strauss et al, 1985; Kigar, 1987, 1988; Mussolino and Dellatolas, 1991; Bergvall et al, 1992; Kertesz et al, 1992) . Specific patterns of anatomical symmetry or asymmetry have been associated with gender (Kulynych et al, 1994) , with pathological conditions such as schizophrenia (Crow, 1990; Hayashi et al, 1992; Falkai et al, 1992; Kikinis et al, 1994) and dyslexia (Galaburda etal, 1985; Duaraef al., 1990; Larsenef al, 1990; Hynd etal, 1990; Leonard etal, 1993 , Galaburda, 1993a , and even with special talents like perfect pitch (Schlaug et al, 1995) . However, morphological characterization of the sylvian fissure has been controversial. There is little agreement regarding the specific morphology and even less about the variability in this structure (see e.g. Wada et al, 1975; Rubens etal, 1976; Steinmetz etal, 199Oa,b; Musiek and Reeves, 1990; Witelson and Kigar, 1992; Leonard et al, 1993; Galaburda, 1993a) .
In this context, we have undertaken a morphological study of the sylvian fissure in order to clarify aspects of its overall shape and size, its anatomical variability, and the hemispheric and sex differences that may exist in it. This report deals with the anatomical disposition of the posterior sylvian fissure proper. This has been usually divided into a horizontal ramus (HR) running caudally from the position of Heschl's gyrus to a point that bifurcates into an ascending (or superior) ramus (AR) and a descending (or inferior) ramus (DR; Ono etal, 1990) . However, the classification of different types of fissure differs across authors. Thus, Steinmetz et al. (1990a) distinguish three main forms, the normal one with both branches (their types 1 and 3), a form without an AR (their type 2, designated here as AR-), and a form where the AR fuses with the parieto-occipital sulcus (their type 4, designated as AR/PO). Here, the most common type is the normal one, and appears more often in the right hemisphere. Type AR-exists only in the left hemisphere, while AR/PO is more common on the right. On the other hand, Witelson and Kigar (1992) distinguish three different types of sylvian fissure: the classical bifurcation (H-V type), and the absence of bifurcation in which the fissure extends either horizontally (H-type) or vertically (V-type). For these authors, the most common type was H-V, and the H-type was more common in the left hemisphere while the V-type was more common in the right hemisphere. These two studies agree in the existence of a classical bifurcated type and a form in which there is no superior branch, but disagree on the third type. There is also consensus in that the distance between Heschl's gyrus and the point of bifurcation is larger in the left hemisphere, while the distance from the bifurcation to the end of the ascending ramus is larger in the right hemisphere (Steinmetz etal, 1990b; Witelson and Kigar, 1992; Leonard etal, 1993) .
In this paper we will present evidence for a somewhat different classification of fissure types. In particular, one form referred to as the inverted type, in which the superior ramus is directed forward, may correspond in some cases to Steinmetz et al.'s (1990a) and Witelson and Kigar's (1992) fissure types without a superior ramus. In these cases, the forward-directed ascending or superior ramus is relatively short and shallow, for which reason it may not have been considered by other authors. It has been claimed that the sylvian fissure runs higher on the right hemisphere than on the left (Rubens etaL, 1976; Witelson and Kigar, 1987 , 1988 , 1992 . If our interpretation of an ascending (or superior) ramus in the inverted type of fissure is correct, this results in increasing the height of the fissure in the left hemisphere (because this type is more common in the left) and consequently minimizes the differences in height between the two sides.
A further goal of this study is to establish well-defined landmarks in the sylvian fissure in order to determine the disposition of specific cytoarchitectonic areas along its extension in the future. Although the cytoarchitecture of the superior temporal gyrus is well established (Galaburda and Sanides, 1980; Ong and Garey, 1990) , its variability and correspondence with patterns of fissurization have not been sufficiently studied (Galaburda et al, 1978) . With this information, it will be possible to evaluate the relative development of particular cortical areas in living individuals through techniques such as MRI. In addition, the correspondence of macroanatomical features and cytoarchitectonic parcellation will be useful for studies of cerebral activation in individual subjects.
Materials and Methods
Brains were collected from the Institute of Pathology, Hospital San Juan de Dios, University of Chile. Forty brains (20 of each sex) of individuals (ages 25-68 years) who died of non-neurological disease were examined. No more than 12 h after death, brains were extracted from the skull and immersed in fixative for 7 days as described elsewhere (Aboitiz et al, 1992a) . Fixed brains were inspected visually for gross morphological abnormalities.
Pictures of the Brains
After 7 days, brains were sectioned at the level of the brains tern and cerebellum. Later, specimens were sectioned sagittally in the midline, each hemisphere was weighed and the lateral surfaces were photographed (Fig. 1) . In these pictures the medial plane was held perpendicular to the photographic axis. In the brains, the sylvian fissure was opened to expose the gyrus of Heschl and to determine the course of the sylvian fossa to its end. We also exposed and photographed the superior aspect of the temporal lobe to obtain pictures of Heschl's gyrus and the planum temporale (Fig.l) , as indicated in Aboitiz etaL (1992a) .
Observations on the Sylvian Fissure
The sylvian fissure bifurcates posteriorly into a superior and an inferior ramus (see Fig. L4 ). The superior ramus was defined as an ascending fissure located immediately posterior to the postcentral sulcus (Ono et al, 1990) . The depth of the ascending ramus was confirmed in every case by at least one observer (F.A.). In general, the horizontal ramus is the deepest of all three components; the ascending ramus is less deep and the descending ramus is usually the shallowest of the three segments. In a few cases, the ascending ramus met the postcentral or the parietooccipital sulcus at its end. In other cases, we observed that the ascending ramus was directed forward in the occipito-temporal axis. Since this situation has not been described before, we confirmed the depth of the forward-directed ramus by visual inspection in order to eliminate the possibility of considering a superficial dimple or pseudofissure as the anteriorly directed ascending ramus (see Results). Using the pictures of the planum temporale, we determined the position of the posterior border of the first gyrus of Heschl in the lateral view of the sylvian fissure (H in Fig. 1 ). Locating the posterior border of Heschl's gyrus was somewhat complicated. In some cases it appears duplicated or triplicated, and in other cases it is very broad and divided by a central fissure. In order to be consistent in always using the same landmark, we determined the posterior border of the first gyrus of Heschl. In those instances where Heschl's gyrus is divided by a central fissure, we used this central fissure as the posterior border of the gyrus and considered the remaining posterior half of the gyrus as the second gyrus of Heschl. There were 10 such cases out of 80, which were evenly distributed across sexes and hemispheres and therefore did not bias our results. As shown in Figure 1 , we also determined the point where the fissure bifurcates (B), the end of the ascending ramus (S) and the end of the descending ramus (I). We then proceeded to classify the fissures in each subject according to the relative development of the superior and inferior rami. The points H, B, S and I, as well as the categorization of fissure types, were determined by two independent observers (A.I. and F.A.) .
In the lateral pictures of the hemispheres, the maximal length from occipital to temporal poles was determined. This line was used as an axis of reference to establish the horizontal and vertical coordinates of the four landmarks used (H, B, S and I)-With these coordinates, we implemented a simple computational algorithm to determine the straight distance between these points (H-B, B-S and B-I) and each of the three angles in the bifurcation. Furthermore, we determined the area covered by the spiral that joins points H and S, S and I, and H and I (see Fig. 2 ). Although this approach does not take into account the curvature of the fissure, we consider it useful because it permits quantification of geometrical aspects such as the different angles at the point of bifurcation. In general, there is good correspondence between curved and straight measures (except for a few special cases; see Discussion). None of these measures showed any age dependency.
The different measurements obtained were normalized for overall size only if there was a significant size effect in a given case. For all statistical analyses, significance levels of <5% were indicated, although in one case we made reference to a trend of 7% significance. Comparisons between means were made using a two-way ANOVA and Pearson product moment correlations were used for testing the correspondence between variables. Comparisons between proportions were made using the Chi-square test. Figure 3 shows the different types of sylvian fissure found in this study. Type A consists of a superior or ascending ramus longer 
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than the inferior (therefore called Superior type); type B has the inferior ramus longer (Inferior type); type C has both sides of approximately equal length (Symmetric type); and type D is usually symmetric but with the superior ramus oriented anteriorly instead of posteriorly (Inverted type). Figure 44 ,2? shows two additional instances of an anteriorly directed superior branch. In some cases, as in Figure 4B , segment B-S is initially directed anteriorly but later turns backwards (five cases: four females, one male; three left sides, two right sides). The depth of this forward-facing segment is indicated on the right side of Figure 4A ,B and is comparable to the depth of the ascending ramus in a fissure of the Superior type (Fig. AC) . There were only two cases (out of 80) in which the bifurcation point could be said to coincide with the posterior border of Heschl's first gyrus; in these two instances Heschl's gyrus was very thick and had a deep fissure along its length. According to our definition (see Materials and Methods), the posterior border of the gyrus corresponds to that deep fissure in these cases. In other cases (as in Fig. 1 ) sulci associated with the second or the third gyri of HeschI coincided with the bifurcation point. Excepting one that was a Symmetric type, these cases all corresponded to Superior types and represented 53% of the latter (26 out of 49; Table 1 ). They were named 'short H-B', since the distance between Heschl's gyrus and the bifurcation point was shorter than average. However, in these cases the ascending branch was longer and deeper than the rest of the Superior types. Table 1 shows the distribution of the different types of fissure in each hemisphere and sex. It can be seen that the Superior type is the most frequent one in all cases, the Inverted type being the second in frequency, while the Symmetric and the Inferior types are less common. Comparing hemispheres, the Superior type had a higher frequency in the right hemisphere, while the Inverted type was more frequent in the left hemisphere (X 2 =7.90; P < O.O5). The Inverted type is more common in females than in males while in the latter the Superior type is more common, but the differences did not reach significance. The 'short H-B' cases (mostly a subset of the Superior type) were strongly biased towards the right side (18 cases on the right hemisphere and nine on the left; 12 females, 15 males).
When pairing the left and right hemispheres in each subject (see Table 2 ), it was observed that among males the most common type of brain had a Superior type in both hemispheres (50% of the cases); while in females this type of brain was less common (30%). A common brain in females was a Superior right hemisphere and an Inverted left hemisphere (35%), although in males this type was not very frequent (15%). If the sample were separated into brains that were qualitatively symmetric (having the same type of fissure in both hemispheres) versus asymmetric (those with different fissure types in each hemisphere), a tendency to a sex difference in the proportions of symmetric brains was observed (60% in males versus 30% in females; x 2= 3.63; P < 0.07). Note that the distribution of brain types in each sex (Table 2) is predicted from the frequencies of fissure types in each hemisphere (Table 1) . In other words, the distribution pattern of Table 2 in each sex is similar to what would be expected if, instead of matching the corresponding left and right hemispheres of each subject, the left and right hemispheres of Table 1 were randomly paired with each other. This indicates that during embryogenesis, fissurization patterns develop independently in each hemisphere (see Discussion).
Quantitative Analyses
We measured three different types of parameters in the sylvian fissure: straight length between segments, angles in the respective vertices of the bifurcation and area in each of the components of the bifurcation (Fig. 2) . Table 3 shows the means and variances in length of each of the respective segments measured. Comparing hemispheres, the right hemisphere was larger in the length of segment B-S (superior ramus), in the angle H-B-S and in the normalized area S-B-I, while the left hemisphere was larger in the segment H-B (horizontal ramus) and in both the normalized and real area H-B-I (F > 6.415; P < 0.014). These differences can be reduced to three simple variables: (i) a larger superior ramus (B-S) in the right hemisphere, that increases the relative area S-B-I and can be related to a higher incidence of the Superior type of fissure in the right side. In fact, after withdrawing the Superior types from the sample, B-S asymmetry is minimized. Note that among the Superior types there was no significant left-right difference in the length of B-S. However, if only the 'short H-B' cases are left out of the sample, segment B-S is still larger on the right, indicating that the asymmetric distribution of the 'short H-B' Table 1 ). Using our method for defining coordinates, we found no significant differences in the height of any of the points used as landmarks. There were no significant differences in the size of segment H-B between fissure types (although the larger means were for the Inferior and the Inverted types in both hemispheres; Table  3 ). The only noticeable difference was a trend for this segment to be larger in the Inverted than in the Superior type of fissure that can be explained by the higher prevalence of the Inverted type in the left hemisphere and of the Superior type in the right hemisphere (Table 1 ). In fact, the differences in H-B length between fissure types were minimized when sampling was confined to either hemisphere [except in the case of the Superior and the Inferior types in the right (Table 3) ; although the small sample does not permit much confidence in this result]. Differences in the other fissure segments were trivially related to the classification of fissure types. Also, a negative correlation was found between the lengths of segments H-B and B-S in males, in both the left and right hemispheres. In females, however, the correlations were not significant (Fig. 5 ). Since they are characterized by a short segment H-B and a long segment B-S, the 'short H-B' cases contribute to this negative correlation in males. After eliminating this subtype, a trend remains in the left hemisphere (r = -0.48; P = 0.067) but not in the right.
The different types of brain that appear in Table 2 (especially the most common ones) did not show significant differences in terms of the quantitative hemispheric asymmetries in the length of the segment H-B. Furthermore, qualitatively symmetric brains (see above) were not more quantitatively symmetric than the others with respect to H-B. Asymmetries in the other segments (B-S and B-D were again trivially correlated with the classification of fissure types, although significance was sometimes difficult to reach due to the small samples in each case.
There were sex differences in the length of the segment B-S, favoring males (Table 3) . Further, only areas S-B-I and H-B-S that involve the ascending ramus (B-S) showed a sex difference (F < 5413; P < 0.03 for all significant tests). This difference can be again related to the higher frequency of the Superior type among males (Table 1) ; however, when considering only those cases with a Superior type of fissure, a trend to a sex difference in the segment B-S was found, indicating that there may be an additional sex effect independent of fissure type. Area H-B-I did not show sex differences presumably because it largely depends on segment H-B, which is not dimorphic. There were no significant sex differences in any of the angles of the bifurcation, nor in the hemispheric asymmetries of any of the parameters studied. All these sex differences disappeared when controlling for brain size effects between sexes.
Discussion
Classification of Fissure Types
The present report has determined the existence of four basic patterns of bifurcation in the sylvian. fissure. Three of these patterns are concerned with the relative length of the ascending and descending rami, while the fourth pattern is defined by the anterior direction of the ascending ramus. This last type of fissure (Inverted) has not been described before and may be considered as a variant of the bifurcation type. We consider that the anterior deviation of the fissure at this point corresponds to the superior ramus on the ground that (i) it appears only when there is no posterior-directed superior ramus; (ii) we could determine a gradation in the angles H-B-S and I-B-S leading from the classical posterior-directed superior ramus to the anterior-directed one (see Fig. 4) ; and (iii) visual inspection of the brains showed that in this type of fissure the anteriorly directed segment B-S is deeper or at least as deep as the inferior segment B-I and is of a comparable depth to segment B-S in other fissure types (Fig. 4) . Therefore, this is not a superficial dimple or a pseudofissure. In fact, parasagittal MBI images can detect this type of fissure (Orrison, 1995, p 58) . It is of interest that the Inverted fissure can also be seen in chimpanzees (see Falk, 1992 , figure on p 47). It will be important to determine the distribution of these fissure types in the brains of apes and compare them with those in humans.
Comparing our classification of fissures with the typologies proposed by Witelson and Kigar (1987) and by Steinmetz et al (1990a) , we believe our Inverted type may correspond in many cases to what they consider as the absence of an ascending ramus. This can be seen in Witelson and Kigar's (1987) figure 1 . Perhaps these authors determined that the forward-directed branch is too superficial to be considered a true fissure. However, not all H-type fissures of Witelson and Kigar correspond to our Inverted fissure. In their figure 6B, Witelson and Kigar (1992) indicate a fissure apparently without an ascending ramus. Thus, there may exist a few cases in which no ascending branch can be observed, possibly related to our Inferior type. Witelson and Kigar's (1992) vertically oriented (V-type) fissure probably corresponds to a subset of our Superior types-most likely the 'short H-B' subtype-although with our methodology the posterior end of Heschl's first gyms was always found anterior to the bifurcation and the two landmarks did not coincide (Fig. 1) . The arrangement of the planum temporale in this type of fissure will be discussed below. Rubens et al. (1976) and Witelson and Kigar (1987 , 1988 , 1992 have proposed that the sylvian fissure has a higher elevation on the right, while being longer and with a lower elevation on the left. In the whole sample, including all fissure types, we found no significant hemispheric differences in elevation at any of the four points studied. Our discrepancy with previous reports may result from considering the ascending ramus in the Inverted type of fissure in our study but not in other studies. Therefore, in our Inverted type the end of the fissure is higher than in other reports that did not consider this ascending ramus. As the Inverted fissure is more common in the left hemisphere, the result is that the sylvian fissure becomes elevated more in this side than in the right, thus minimizing the rightward height asymmetry reported before. Radiological data (Rattcliff et al, 1980; Strauss et al, 1985) indicate that the middle cerebral artery, which runs along the deep side of the sylvian fissure and comes out near its end, has a higher position in the right than in the left side. This may be due to a different position of this artery in the different types of fissure. The possibility that the position of the middle cerebral artery may be used as a landmark to define the end of the sylvian fissure is questionable since gyrification patterns are not dependent on the patterns of brain vascularization (Welker, 1990) . When compared with those of previous reports, our measures of the sylvian fissure are slightly smaller than those obtained by Aboitiz et al. (1992a) , most likely because the previous study was based on curved distances instead of the straight length used here (see Materials and Methods). Using curved distances, Witelson and Kigar (1992) have shorter measures than Aboitiz et al (1992a) , presumably due to different criteria to establish landmarks. Individual brain activation studies may benefit from these investigations as the identity of the activated cortical areas may be established with higher precision (see e.g. Crease, 1993; Kim et al, 1993; McCarthy ef al, 1993; Posner, 1993; Schneiders al, 1993) . Furthermore, our method of determining the coordinates of specific landmarks in the sylvian fissure will permit the use of morphometric techniques that analyze the variation in the threeor two-dimensional position of the respective points and enable statistical testing of differences among forms (see Richtsmeier et al, 1993) .
Hemispheric Differences in H-B and B-S and the Definition of the Planum Temporale
We found hemispheric differences in the frequencies of the respective types of fissures, especially concerning the Superior and the Inverted ones (Table 1) . The Superior type is more common in the right, while the Inverted type is more common in the left. This is related to the fact that the segment H-B (horizontal ramus) and its associated measures are longer on the left side while the segment B-S (superior ramus) and related measures are longer on the right side (Table 3) , a pattern that agrees with other reports (Steinmetz et al, 1990b; Witelson and Kigar, 1992; Leonard etal, 1993; Janckeefa£, 1994) . When H-B and B-S are added together, the resulting asymmetry is minimized. Our study indicates that the longer segment B-S in the right hemisphere may partly be a consequence of the higher incidence of the Superior type (but not necessarily of the 'short H-B' subtype) in this side. Note that a subset of the Inverted types is curved (Fig. 4B) and therefore the average length of segment B-S may have been artificially reduced by our methodology of drawing a straight line between points. However, there were only five (out of 80) such cases and they were relatively evenly distributed across hemispheres (although perhaps not across sexes; see Results). Finally, the angle H-B-S is larger on the right side, confirming our qualitative evidence of a higher proportion of the Inverted type in the left hemisphere. Again, the subset of curved Inverted fissures (Fig. 4B ) may have artificially increased the angle H-B-S, but as mentioned these cases were few and evenly distributed (if anything, biased to the left, which works in our favor).
The simplest functional interpretation of these data is that a long segment B-S (Superior type) may index spatial functions or lack of linguistic specializations and is therefore more common on the right. On the other hand, the Inverted type may index linguistic functions or lack of spatial specializations, being more common on the left. The prevalence of the Superior type and the rarity of the Inverted type in males relative to females may therefore reflect sex differences in spatial abilities, and the difference in overall frequency of the two types (61.25 versus 21.25% of the cases respectively) may imply that in the population, hemispheres specialized in spatial functions tend to be more common than hemispheres specialized in linguistic processing.
In general, there is agreement between the qualitative and the quantitative measures in terms of sylvian fissure typology. It is of interest that asymmetry in B-S did not correlate with asymmetry in H-B, a finding that agrees with Jancke et al. (1994) . In this context, Habib etaL (1995) found that two different measures of leftward asymmetry did not correlate with each other, although their combined values were better predictors of handedness than either asymmetry measure alone. Anatomically, there may be several independent hemispheric asymmetries in the same or in different directions, but functional asymmetry may rely more on overall patterns than on particular measures of morphological asymmetry. Geschwind and Levitsky (1968) and Galaburda et al (1978) indicate that the planum temporale, which is located posterior to Heschl's gyms in the floor of the sylvian fissure, is larger on the left side and is related to Wernicke's language area. Considering the above results, the planum may be considered as approximately corresponding to segment H-B. Galaburda (1993b) cogently observes that the planum temporale follows the sylvian fossa, while smaller tributaries to the sylvian fissure such as the ascending or descending rami should in most cases not be considered as part of the planum. An exception to this may be the 'short H-B' subtype described by us, which is characterized by a short segment H-B and a deep and long ascending branch. Considering the depth of segment B-S, we propose that in this case the sylvian fossa extends into the ascending branch. Consequently, although the planum temporale and the sylvian fossa may usually correspond to segment H-B, in the 'short H-B' subtype they run into at least part of the ascending branch. The sylvian fossa largely corresponds to cytoarchitectonic area Tpt, which is closely related to the planum and has also been found to be larger on the left (Galaburda etaL, 1978; Galaburda and Sanides, 1980) . It will be of interest to determine the arrangement of area Tpt in the 'short H-B' subtype in relation to other fissure types.
We found no significant differences in terms of the length of the segment H-B in the distinct fissure types (excepting the obvious 'short H-B' subtype). Similarly, asymmetries in H-B were not larger in brains having any particular combination of fissure types and as said there was no correlation between asymmetries in H-B and asymmetries in B-S. This indicates that the observed differences in the development of ascending and descending rami may not be due to the extension of the planum temporale (again, with the possible exception of the 'short H-B' type) and our different fissure types may then reflect the asymmetric development of cortical areas located somewhere in the parietal or temporal lobes (Eidelberg and Galaburda, 1984) . As mentioned, it is tempting to suggest that the larger segment B-S in the right results from a larger cytoarchitectonic area on the right side in the same way as the larger left segment H-B relates to a larger area Tpt on the left. This would indicate that the asymmetry of segment B-S corresponds to right hemisphere specializations. However, it may also be that segment B-S is shorter on the right because some cortical region is larger on the left. Furthermore, the asymmetric cortical regions that generate hemispheric differences in segment B-S need not be located near the asymmetric fissures; several lines of evidence indicate that sometimes alterations in one part of the hemisphere may produce distortion of fissurization in distant, apparently unrelated regions (reviewed in Welker, 1990) .
Sex Differences
Regarding sex differences, males tended to have a distribution of patterns more like the right hemisphere, while females tended to have a distribution more like the left hemisphere. However, differences did not reach significance (Table 1) . When significant, quantitative sex differences were always in favor of males, resulting from the larger size of the male brain (Table 3) . It is of interest that only measures associated with the superior branch of the sylvian fissure (segment B-S) are larger in males, which may be at least partly related to the higher incidence of the Superior type of fissure in males; while those related to left hemisphere specializations (segment H-B, related to the planum temporale) did not show significant differences. As mentioned, if a larger segment B-S is associated with right-hemisphere capacities, this might be an anatomical correlate of a sex difference in spatial abilities. We must recall that in our sample the curved type of Inverted fissure (Fig. 4B ) was more common in females than in males (see Results); although the frequency of this type is low, it might have somewhat contributed to decreasing the average length of segment B-S in females. We failed to confirm Kulynych et aL's (1994) finding of a more asymmetric planum temporale in males than females, using MRI. If anything, females were more asymmetric than males (Table 3 ; see also Aboitiz et at, 1992a) . It is not clear which landmarks were used by Kulynych et at (1994) to determine the posterior border of the planum (see above).
When the two hemispheres of each subject were paired, a different pattern was seen in females than in males, although the differences did not reach significance (Table 2) . We mentioned that the patterns of Table 2 emerge from the frequencies of types of fissure in each hemisphere in the two sexes (Table 1) . In other words, if instead of being assigned to their corresponding halves, the left and right hemispheres in Table 1 are randomly paired in each sex, the results are still very similar to Table 2 . If the present findings are confirmed by subsequent studies and larger samples, they might indicate that one hemisphere has little effect on the fissurization pattern in the other hemisphere. Some functional and developmental implications of this would be that the characteristics of fissurization in each hemisphere are determined separately, that is, without the influence of the other hemisphere. It may be interesting to investigate to what extent these differences are genetically determined and whether there are separate genetic loci determining fissurization in each hemisphere.
A curious pattern emerged when correlating the segments H-B and B-S in males, where a sex-specific negative correlation appeared (Fig. 5) . The 'short H-B' subtype contributes to these relations, although in the left hemisphere there may be other factors (see Results), suggesting a sex difference in the organization of the language areas. In all fissure types excepting the 'short H-B' subtype (in which the planum temporale possibly extends beyond the bifurcation point), segments H-B and B-S may represent different cortical modules. These might be more interdependent in males than in females, yielding an inverse relation in the former. The independence between these segments in females but not in males relates to a more anterior linguistic and manual praxic representation in females, while in males these tasks have a more posterior representation (Kimura and Harshman, 1984) . By virtue of their posterior representation of linguistic and praxic functions, males may have acquired a higher functional specialization within these regions, resulting in increased competition between different cortical modules for neural space. Consequently, an increase in the size of one module (e.g. related to segment H-B) may occur at the expense of the size of another one (e.g. related to segment B-S). This consideration assumes that a larger segment H-B on the left reflects a larger cytoarchitectonic area (e.g. Tpt) on the same side, while a larger segment B-S on the right indicates that another cortical area is larger on the right. However, it is also possible that a larger segment B-S on the right results from a smaller cortical area on the same side, indicating a lefthemisphere specialization (see above). In this case, the negative correlation between segments B-S and H-B in the left hemisphere of males could be interpreted as increased coupling between functionally similar areas in males. Witelson and Kigar (1992) found larger horizontal segments (roughly comparable to our segment H-B) in the two hemispheres of consistent right-handed than in non-consistent right-handed men. In women there were no significant differences. Galaburda et at (1985) , Hynd et al. (1990) and Larsen etal. (1990) reported larger and more symmetric planum temporales in dyslexics than in control subjects. Jancke et at (1994) report that the rightward asymmetry of segment B-S is more striking in right-handed men and left-handed women, and Habib et al. (1995) report that combined leftward asymmetries are better estimators of handedness than either measure alone. Unfortunately, we do not have this type of behavioral information in our sample. It will be of interest to determine if the different fissure types reported here correlate with handedness, dyslexia, schizophrenia and other pathological conditions, and whether reported correlations should be revised by virtue of the present analysis.
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